At the end of the last century, the entire scholarly research community was expecting that the rapid development of electronic publishing accompanied by a significant reduction in the costs associated with the production, distribution, and storage of books and journals would lead to a significant drop in prices for scholarly research periodicals. However, notwithstanding with appearance of new effective channels for the dissemination of scientific information, the prices of leading world-class publishers of academic literature have not dropped, which hinders a scientific progress and is accompanied with aggravating information inequalities between scholarly researchers from different countries. In response to this, the world scientific community has united for the global open access (unrestricted and permanent access to scientific documents through the Internet, free of charge, without limitations imposed by licenses and copyright infringement) and proposed several functional models to provide open access to scholarly research publications. For a long while, were Golden Open Access that provides the publication of results in the open access journal, and Green Open Access that encourages researchers to publish preprints of their research papers on open specialized web resources have been deemed to be the most promising models [1] .
Despite optimistic forecasts and efforts of Open Access advocates, it has been implemented was much slower than expected. As of 2017, only 35-50% of all relevant scholarly research publications can be found on Web resources that support Gold Open Access or the Green Open Access Model [2] . As a result, new channels of access to scientific publications, which do not require subscriptions, payments, and bureaucracy have appeared. Among them, there are ResearchGate academic social network, #icanhazpdf hashtag in Twitter, Sci-Hub and LibGen websites with pirated copies. Such initiatives are called differently: Rogue Open Access, Robin Hood Open Access, Guerilla Open Access, Bibliogifts [3] . Herein after, they are referred to as «Black Open Access».
One of the most popular illegal resource base of scholarly research publications is Sci-Hub (https://sci-hub.la) that aims at removing all barriers for as wide as possible dissemination of knowledge in the modern society. Sci-Hub is a script that downloads HTML and PDF pages from the Internet and saves them on its servers. These publications are available to users for further free download upon input of URL, DOI or title of required document. Upon the results of this research, Sci-Hub can provide an instant access to 2/3 of all scholarly research papers or more than 85% of all scholarly works published in subscription journals. For large popular publishers like Elsevier, this index is even higher, as over 97% of journal articles are illegally stored on Sci-Hub servers and available for free download [4] .
For a certain time, Black Open Access was believed to be supported mainly by researchers from poor and developing countries. However, according to John Bohannon's analysis of user queries (28 million queries for6 months) Sci-Hub is widely used worldwide, in various countries and fields of science. In particular, American and European researchers also actively use Sci-Hub [5, 6] . Upon the poll results, about 37% of those who got a pirated copy via Sci-Hub noted that they could do this using the legal access as well; 23% of respondents told they intentionally chose Sci-Hub because of disagreement with price policy of large academic publishers, while 17% said the access to full versions of scholarly research articles via Sci-Hub was easier than that via other legal channels [7] .
John Bohannon and Alexandra Elbakian, the founder of Sci-Hub, have placed statistical data of user queries in Sci-Hub for the period from September 1, 2015, to February 29, 2016, on the open Internet (https://doi.org/10.5061/dryad.q447c), which allowed all interested researchers from many countries to analyze the use of Sci-Hub in their countries [8] [9] [10] . This information has provoked numerous debates on ethics, economic models, and the future of scientific communications [11] [12] [13] . The statistics on downloads from Sci-Hub are given in *.csv format that contains data on the date of query, user's geographical coordinates, country, city, and DOI. This information gave a reason for studying information needs of Ukrainian researchers by analyzing behavior and geography of Ukrainian users of Sci-Hub. The results are given below.
Only queries from Ukrainian IP-address were selected from the initial file containing full information on downloads from Sci-Hub for the period from September 1, 2015 to February 29, 2016. The data on DOI of downloaded documents have enabled to identify publishers and journal using API CrossRef and the journal topics using All Science Journal Classification (ASJC) codes.
The obtained results show that during the reporting period users from Kyiv downloaded the largest number of documents from Sci-Hub, with a significant gap between the number of downloads from the capital of Ukraine and that from other regions reported. The number of downloads from Sci-Hub for users from various oblast centers differs, but this difference is not as important as in the previous case (see Table) . Assuming that in oblasts with larger population, especially, with larger urban population, there is a higher probability of higher statistics of downloads from Sci-Hub the Table  shows downloads to urban population ratio. Hence, the highest ratios belong to Internet users from Kyiv City, Vinnytsia, Chernivtsi, Lviv, and Kharkiv Oblasts. For more accurate comparison of statistics of downloads, it would be advisable to take into consideration the number of employees of R&D and educational establishments and students in various oblasts of Ukraine, however, for the time being, these statistical data are not available.
Statistical Data on Downloads from Sci-Hub from Ukraine
The statistics of downloads from Sci-Hub by users from Donetsk Oblast significantly exceeds the number of queries from majority of oblasts of Ukraine, even despite the fact that since April 2014, in Donbas, there has been warfare as a result of Russian aggression against Ukraine, and a large part of R&D and higher education establishments shifted to other territories. For instance, one of the leading HEEs of Ukraine, the Donetsk National University together with the major part of its students and teachers moved to Vinnytsia. Presumably, for this reason Vinnytsia Oblast is the second, next to Kyiv City, in terms of downloads to urban population ratio. Thus, in peacetime, the statistics of queries to SciHub for the users from Donetsk and Luhansk Oblasts might be much higher.
The general statistics of queries to Sci-Hub do not have any information on downloads by users from the Autonomous Republic of the Crimea and Sevastopol. However, it is unlikely that the users from this region of Ukraine have never queried Sci-Hub. The absence of information on downloads can be explained by the use of programs and services for anonymous access to the Internet after the occupation.
In addition to the Sci-Hub user geographic structure, the statistical data contain unique digital identifiers of downloaded documents -DOI. This enables to understand which publishers, subjects, and journals are the most popular among Ukrainian Sci-Hub users. They are Elsevier (105 168 downloads), Springer Nature (46 354 downloads), American Chemical Society (40 728 downloads), and Wiley-Blackwell (28 567 downloads) (see Figure) .
Statistics of downloads from Sci-Hub by publishers (the publishers with downloads over 3000 are shown) The most documents downloaded from Sci-Hub by the Ukrainian users relate to Physical Sciences, in particular, chemistry, physics, and astronomy (69% This research does not consider the legal and ethical aspects of admissibility of downloads from illegal resource Sci-Hub or use of other resources and tools of Black Open Access. However, it should be noted that it is inadmissible to rely exclusively upon pirate web resources while developing and implementing the government strategy in the field of science. However, in Ukraine, there is no national subscription to information resources of leading publishers with the Ukrainian users very sporadically provided with legal access to them because of the lack of funding.
In addition, the researchers need a regular access not only to the latest results of research, but also to the archive documents. Even upon expiration of subscription period, employees from educational and R&D establishments may get open access to previously prepaid content. This possibility is guaranteed by LOCKSS (https://www.lockss.org) initiative of Stanford University that aims at developing and implementing legal tools for easy and cheap storage of electronic copies of prepaid documents. However, no attempts to implement LOCKSS or other similar tools in the operation of Ukrainian institutes on a wide scale have been made so far.
The detailed statistical data on the use of academic information resources at Ukrainian R&D and educational establishments, as a rule, are not disclosed, which makes it impossible to develop a qualitative policy for meeting information needs of Ukrainian researchers. Therefore, the data on downloads from Sci-Hub by Ukrainian researchers are especially important for understanding their information needs. The file containing the statistics of queries of documents in Sci-Hub by Ukrainian users is available at https://doi.org/10.6084/m9.figshare.5579092.v1, so everybody can use it for his/her own research.
